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Neutrino Radiography of Earth’s Core with IceCube Neutrino Observatory
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Abstract  Neutrino radiography, detecting absorption of neutrinos in dense matter, has been
expected as one of the possible direct measurements of density of the core of the Earth.
Considering total column depths of the Earth, atmospheric neutrinos with energy over a few ten
TeV will be utilized for this purpose. With ten-year data of IceCube neutrino observatory, we are
planning to observe 5-sigma separation between PREM model and core-less Earth model.

Using one-year data of half-size IceCube, we performed first neutrino radiography for Earth’s core.
Our PREM-based simulation represents data within the statistic error. The data does not exclude
core-less model too, due to the limitation of event-statistics.

Using current event selection and analysis, we expect at least one-sigma separation with ten-years
of full-size IceCube data. The separation will be improved after we optimize our analysis for
full-size IceCube.
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